The homeodomain-interacting kinase PKM (HIPK-2) modifies ND10 through both its kinase domain and a SUMO-1 interaction motif and alters the posttranslational modification of PML.
Homeodomain-interacting protein kinases (HIPK-1, -2, and -3) are a family of enzymes that have been implicated in the phosphorylation and repression of homeodomain-containing transcription factors. HIPK-2 has been found to interact with the SUMO-1-conjugating enzyme Ubc9 and can be covalently modified by SUMO-1. It has also been shown to interact with and phosphorylate p53 and to form punctate speckles in the nucleus of which a proportion colocalize with PML nuclear bodies (ND10). We have previously shown that the hamster equivalent of HIPK-2 (named PKM) interacts with the interferon-induced antiviral GTPase Mx1 and associates with ND10 in interferon-treated cells. Given the connections between the interferon response pathway, constituents of ND10, and SUMO-1-conjugated proteins, we have studied the effects of exogenously expressed PKM on endogenous ND10 proteins. We found that PKM induces structural changes in ND10 that can be attributed both to its kinase activity and to the presence of a functional SUMO-1 interaction motif in the C-terminal half of the protein. The changes in the localization of PML, Sp100, and hDaxx induced by exogenous PKM or fragments thereof correlate with changes in the posttranslationally modified species of PML. We propose that PKM is able to modify ND10 structure by inducing changes in the posttranslational modification of PML and by interacting with SUMO-1 modification pathways.